Depressive symptoms and the associations with individual, psychosocial, and structural determinants in Swedish adolescents.
INTRODUCTION
Psychological distress in adolescence is a major public health issue in Sweden, as in most Western countries, with increasing rates over time [1] [2] [3] . There is evidence suggesting that psychological distress in childhood increases the risk of poor mental health in adulthood [4] which in turn has an impact on socioeconomic status including education, weeks worked per year, individual earnings, and family income. If unequally distributed in any given population, these factors in themselves have been shown to affect poor health outcomes [5] . Hence, it is crucial to learn more about what factors are associated with psychological distress in adolescence in order to be able to take appropriate measures to prevent poor mental health in adulthood. Preventing poor mental health in adolescents to enable them to have as healthy a life as possible in their teenage years has a value in its own right. In the vast literature on this matter, the term psychological distress is used to include a range of states including affective (e.g., depressive symptoms, which are the focus of the present study), cognitive, behavioural, and psychosomatic aspects (e.g., [1] [2] [3] ). Several studies have pointed out that adolescent girls report higher levels of psychological distress than do boys (e.g., [1, 2, 6] ), but little is known about the causes of these reported differences. Determinants of adolescent psychological distress can be found on individual, social, and structural levels. Determinants on an individual level are factors that affect individual resilience, such as generalized self-efficacy and global self-esteem [7, 8] . However, previous findings on the effects of low self-esteem and low self-efficacy are inconsistent, and in studies where effects have been found, they have been small [9] . Psychosocial determinants have been proposed, such as the school environment, including demands in school [10] and social support [11] . Furthermore, strained peer and parental relations are associated with elevated levels of psychological distress [12] . Bullying has been investigated as a determinant of psychological distress [13, 14] , although sexual harassment has not been addressed to the same degree. However, examples of studies of sexual harassment show that being a target of sexual harassment is common and has an impact on well being and psychological distress in adolescents [14] [15] [16] . There is evidence of socioeconomic position as being an important structural-level determinant of psychological distress [17, 18] . In Sweden, it has been found that parental foreign background is associated with psychological distress in girls, but not in boys [19] . The current study focuses on depressive symptoms (rather than clinical depression) as an aspect of psychological distress. Considering the relatively limited contribution of individual-level determinants to explain depressive symptoms in adolescents, studies have called for multivariate models addressing a wide range of risk factors for depression among adolescents [9] . To the best of our knowledge, depressive symptoms have not previously been explored in relation to all of the above-mentioned determinants in community-dwelling adolescents aged 13 -16 in Sweden. To gain a somewhat more comprehensive understanding of the determinants associated with depressive symptoms in this age group, we developed a model to evaluate how determinants at different levels were associated with depressive symptoms in adolescents and how different variables independently contributed to explain the likelihood of reporting depressive symptoms. The overall objective of this study was to explore how individual, psychosocial, and structural determinants are associated with depresssive symptoms in Swedish adolescent boys and girls.
METHODS

Context
The study utilized data from a cross-sectional study of students in a municipality in the Northern part of Sweden. The municipality is of medium size, with 59,000 inhabitants, and is characterized by a diverse socioeconomic base. There is a strong emphasis on tourism and support for small-and medium-sized enterprises. Compared to Sweden in general, the municipality has fewer inhabitants with foreign backgrounds and it is situated close to the Norwegian border, implying a relatively high proportion of immigrants from Norway.
Participants
All public and independent junior high schools with students in grades 7 -9 (13 -16 year olds) were invited to participate. Nine public junior high schools, which represent all public junior high schools in the municipality and one out of the four independent schools, participated in the study. In total, this study included 1193 respondents (47.4% boys, 52.6% girls) giving a response rate of 80.49%.
Procedure
An information letter was sent to the students and their parents to ensure informed consent. The identities of the respondents were confidential. The project manager kept the identities of the students in this baseline study in a register for a longitudinal follow-up. The study was approved by the Umeå Regional Ethical Review Board as being in accordance with ethical standards of research (Dnr 09-179M). The data were collected using a self-administered, web-based questionnaire that is a part of a larger study aimed at increasing knowledge about mental health in adolescents. The students were provided with a link to the questionnaire via their school e-mail addresses. In the e-mail, the students had the opportunity to decline participation and to avoid receiving a reminder. The questionnaires were completed during school hours in the presence of an adult who could answer the students' questions and ensured that they were able to complete the questionnaire individually and without disturbances. The nonrespondents differed between the schools by 10% -40%, mainly due to a lack of engagement by the school administration in providing adequate time and space to fill in the questionnaire in different classes. Fourteen students actively declined to participate.
Measures
The details of the survey items used and the data reduction technique are presented in Table 1 . To facilitate model interpretation, all independent variables were dichotomized or trichotomized. Multiple-item indices were computed by standardizing and averaging constituent items and were then categorized based on the distribution of responses (i.e., tertiles or empirical mean), or categories were collapsed into larger levels, such as high, moderate, and low levels of exposure. For all independent variables, the categories hypothesized to predict the lowest levels of risk for depressive symptoms were set as the reference categories.
Statistical Analyses
The SPSS 18 for Windows was used for all statistical analyses. Chi-squared tests were used to test differences in prevalence between genders. Logistic regression in three steps was employed to estimate odds ratios (OR) [25] . First, the individual-level determinants block was entered (Model 1). Next the psychosocial determinants block, excluding the harassment items, was entered (Model 2a), 
Individual determinants
Self-efficacy Generalized self-efficacy scale [20] . Likert-scale: strongly agree, agree, disagree or strongly disagree. Correlates to self-esteem r: 0.35.
Dichotomized using the empirical mean of 29 <29 lower self-efficacy. ≥29 higher self-efficacy.
Self-esteem Global self-esteem (GSE), The Rosenberg Self-Esteem Inventory (RSE) [21] . Likert-scale: strongly agree, agree, disagree or strongly disagree. Correlates to depressive symptoms r: 0.49.
Trichotomized
High GSE: ≥26.
Middle GSE: >15. Low GSE: <14.
Psychosocial determinants
Parental support "Do you usually talk about most things with your… mother; father?" 6-point scale: always, often, sometimes, rarely, never, don't have (either of the above)/never see (either of them).
Dichotomized Yes (always, often).
No (sometimes, rarely, never, don't have/ never see (either of them)).
Peer support "Do you have as many friends you would like?"; "Do you usually talk about most things with your friends?" A 5-point scale: always, often, sometimes, rarely, never. Cronbach α: 0.32.
Trichotomized using tertiles
High: <3. Middle: =4. Low: ≥5.
Teacher support "Do your teachers give you support and help when you need it?"; "Do you think your teachers would notice if you didn't get on with school?"; "Do you think that your teachers treat you fairly?"; "Do your teachers praise or encourage you?". 5-point scale: always, often, sometimes, rarely, never. Cronbach α: 0.87.
High: ≥16 Middle: ≥13 Low: <12
School demands "School work moves forward to quickly"; "What we are supposed to learn is too difficult"; "The teachers give us too much homework" A 5-point scale: always, often, sometimes, rarely, never [22] .
High: ≥11 Middle: <10. Low: <8.
Sexual harassment
Fourteen items based on Gruber et al. [14] . To fit in a Swedish context, one item was removed; "Listed you in a "slam book" with sexual remarks about you". Frequency the last six months on a 4-point scale: never, once, a few times, several times. 
Structural determinants
Family affluence scale (FAS) [23] . Trichotomized using tertiles Socioeconomy "If you consider your situation in the past six months, have you had enough money to be able to do the same things as your friends?" A 5-point scale: always, often, sometimes, rarely, never.
Dichotomized
High FAS: 7. Middle FAS: 6. Low FAS: 0 -5. Yes (always, often). No (sometimes, rarely, never).
Parental foreign background
In what country was your mother born? In what country was your father born?
Dichotomized
No, both born in Sweden. Yes: one/both parents born in another country.
Depressive symptoms
The CES-D scale [24] . Items are formulated as a statement using a 4-point scale: rarely/never, sometimes, often, always.
Dichotomized A cut off score of <16.
School year
What school year are you in? Trichotomized 7, 8, 9. followed by the psychosocial determinants block, including the harassment items (Model 2b). Finally, all variables, including the structural determinants block, were included in the model (Model 3) to analyse the contribution of each variable independently while controlling for all other variables. To explore whether these variables contributed differently to the model by gender the regressions were run separately for boys and girls. Confidence intervals of 95% were used and the significance level was set to p < 0.05. Analyses of correlation were performed for all variables included in the regression. Due to high correlation (r = 0.49) between low self-esteem and high levels of depressive symptoms, self-esteem was not included in the regression analysis.
RESULTS
Descriptive Statistics
As shown in Table 2 , the prevalence of high levels of depressive symptoms was 23.0% among boys and almost twice as high among girls (44.3%, p < 0.001). With regard to the independent variables, significant differences between the genders were found in self-efficacy, selfesteem, parental and peer support, bullying and family affluence. 
Associations between Different Levels of Determinants and Depressive Symptoms
The results from the logistic regressions (Models 1-3) are presented in Table 3 for boys and Table 4 for girls.
Individual Determinant
The individual determinant of self-efficacy (Model 1) explained 10.1% and 8.0% of the variation in depressive symptoms for boys and girls respectively. In the full model (Model 3), reporting low self-efficacy remained independently associated with high levels of depressive symptoms in both genders with odds ratios increasing two and a half times in boys and nearly two times in girls.
Psychosocial Determinants
As shown in Tables 3 and 4 , psychosocial determinants (Model 2a) added 11.5% to the explanation of the model in boys and 12.1% in girls, explaining thus far 21.6% of the variation in depressive symptoms in boys and 20.1% in girls. When the harassment items were added in Model 2b, these variables contributed to the explanation of the variance in the outcome variable (6.5% in boys and 13.6% in girls), giving a total explanation in Model 2b of 28.1% in boys and 33.7% in girls. Among boys, the psychosocial variables independently associated with high levels of depressive symptoms in the full model (Model 3) were low teacher support and bullying as both of these variables increased the odds ratios two and a half times. In comparison with boys, a greater number of psychosocial variables generated significant odds ratios in the full model in girls (Model 3); low parental support, low teacher support, high school demands and moderate and high experience of sexual harassment and bullying. The strongest association in girls was found for experiences of high levels of sexual harassment, which increased the odds ratios five and a half times. Experiences of low parental and teacher support, high school demands and moderate experience of sexual harassment and bullying increased the odds ratios about two times. The odds ratios for peer support were not significant in the full model for boys or girls. Furthermore, for boys, parental support, school demands and sexual harassment did not show statistically significant odds ratios in the full model. 
DISCUSSION
Determinants at individual, psychosocial and structural levels were independently associated with high levels of depressive symptoms in both boys and girls. The results show that the full model, with all levels included, explained a high proportion of the variance in depressive symptoms in both genders. The psychosocial level, with harassment variables excluded, contributed the most to explaining the variance of depressive symptoms in boys. However, this block also contained the greatest number of predictors which could explain these results. In contrast, for girls, the harassment variables contributed the most to the full model. The high correlation of low self-esteem with depressive symptoms and the high prevalence of depressive symptoms among the respondents with low self-esteem suggest self-esteem to be an important feature of depressive symptoms. This finding supports previous research [26] , although there are inconsistencies regarding whether low self-esteem should be considered a predictor or a consequence of depressive symptoms [9] . Our results merely suggest a strong coexistence of low self-esteem with depressive symptoms in both genders. Low self-efficacy was independently associated with depressive symptoms in both boys and girls, which also is consistent with previous findings [8] . Considering that only one predictor, generalized self-efficacy, was included on the individual level, its relatively high contribution to explaining the variation in depressive symptoms supports the inclusion of this variable as a possible individual-level determinant. The relationship between high levels of depressive symptoms and low teacher support and bullying in both boys and girls is supported by previous research [14, 27] . For girls, high demands in school and sexual harassment were also significantly associated with depressive symptoms. Previous research showed that high school demands may have a detrimental impact on health, but this impact can be prevented by a strong school-related sense of coherence and high levels of control [10] . However, this relationship was not examined in the current study. Both moderate and high levels of sexual harassment increased the likelihood of reporting depressive symptoms in girls. This finding is consistent with previous studies concluding sexual harassment to be a possible explanation for psychological distress [15, 16] . However, the current study showed that being the target of only one type of sexual harassment on one single occasion was associated with depressive symptoms in girls. This result deviates from the definition of sexual harassment used by Gruber and Fineran [14] , who define being a victim of sexual harassment as exposure to at least three different types of harassment at least a few times. Our findings suggest that even low levels of experience with sexual harassment are associated with depressive symptoms. This result seems plausible in light of research showing that even witnessing sexual harassment is associated with negative mental health outcomes [16] . Contrary to previous findings [12] , the relationship between peer support and depressive symptoms was not evident in boys or girls when all other factors were held constant. Surprisingly, this variable was not significant among girls in the crude model either, which is an unexpected finding. This finding may be due to differences in variable construction between studies, and should be interpreted with caution and be subjected to further investtigation. Interestingly, with regard to socioeconomic factors, the measure of relative affluence-having as much money as one's friends to be able to do the same things they do-seems to be the strongest structural predictor for depressive symptoms for both boys and girls. As shown in previous research, another relative affluence marker (pocket money), might be the socioeconomic marker that influences adolescents' ability to gain social advantages by giving individuals the ability to actively create everyday life opportunities and enhance social participation [28, 29] . The inability to do the same things as one's friends because of a lack of money might lead to social exclusion and diminished possibilities to create a sense of belonging in terms of various social markers, which, as Marmot [28] argues, has a profound effect on general health. Therefore, the relative concept of having as much money as one's friends may be an important determinant of depressive symptoms in adolescence. The FAS did not contribute to the regression model for predicting reports of depressive symptoms. Other Swedish studies have also failed to show significant contributions of the FAS to subjective health complaints or multiple health complaints in multivariate analyses [30] . These findings are probably due to the relatively equal income distribution in Sweden [19] . Contrary to a previous study in Sweden [19] , girls with parental foreign background did not show a significant association with depressive symptoms in the current study; however, for boys, this association was strong. It is difficult to interpret these findings, especially because the demographical characteristics of the sample in this study are not comparable to Sweden in general. Moreover, several respondents reported having parents from Norway, a Scandinavian country that is culturally similar to Sweden.
LIMITATIONS
The current study has a relatively high response rate and of the non-respondents only 14 actively declined to participate in the survey. However, it has been shown in previous school based surveys that mental health problems might be higher in non-attendees [31] . Hence, the prevalence reported here should be considered as a "minimum prevalence". Given the cross sectional design, conclusions on directions of causality are not possible. However, longitudinal studies of self-efficacy [8] , low teacher support [11] , and bullying [32] have showed an increased risk for depressive symptoms. Because the data were self-reported, the accuracy of the results depends solely on respondents' subjective assessments. Most measures used are well validated with satisfactory psychometric properties (e.g., [14, 21, 24, 30, 33] ). To ensure reliable analyses, FAS was not coded according to the HBSC standard [30] because doing so would place only 13 boys and 15 girls in the low-FAS group. The study was predominantly based on white adolescents in a medium-sized municipality in the northern part of Sweden, which limits the possibility of generalizing the results to adolescents in general. Nevertheless, it would be reasonable to argue that the results can be generalized to junior high schools outside the major metropolitan areas in Sweden.
6.CONCLUSION AND IMPLICATIONS FOR FURTHER RESEARCH AND PRACTICE
The present study shows that psychosocial factors contribute the most to explaining variations in depressive symptoms among both boys and girls. For girls in particular, the association with sexual harassment was very strong, and for both boys and girls, bullying had a strong association with depressive symptoms. Hence, future longitudinal studies should consider the impact of sexual harassment and bullying to understand the development of depressive symptoms in adolescents. For public health practitioners, targeting the psychosocial determinants by working towards a health-promoting psychosocial environment in school may provide the greatest benefits in terms of depressive symptoms in adolescence. Further research on the implementation of health promotion programs in school should be conducted. Furthermore, relative affluence is an important structural issue to address in health promotion practice in adolescence, while self-efficacy seems to be an important individual-level factor. Future studies may also consider a gender perspective to enable a greater understanding of the differences between the genders regarding the impact of determinants of different levels.
